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(54) Aqueous ink for ink jet recording 

(57) Aqueous ink for ink recording which contains at least a water-insoluble coloring matter, water and a resin i 
main components and whk^h takes the fonn of an emulsion, the coloring matter being represented by formula (1) 
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The coloring matter for ink jet recording of the invention is e(cellent in water resistance in particular and also excel- 
lent in light resistance and compatibility with the resin. Thus, it is suited for ink jet recording. Further, the aqueous ink 
for ink jet recording of the invention which is produced using the coloring matter is excellent in light resistance and stor- 
age stability. Especially, when it is used as ink for Inkjet recording system, the use of the ink composition can provide 
excelient aqueous ink that enables formation of a high-quality image without blotting and a recorded image having an 
excellent water resistance. 
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Description 

[0001] The present invention relates to ink for ink jet recording whk:h is suited for ink jet recording system. More 
spedfk^atly, rt relates to a cok>ring matter especially suited for ink for ink jet recording, resin fine partk:les colored with 
5 this coloring matter, a disperston of the resin fine partk:les in an aqueous medium, and ink for ink jet recording using the 
same. 

[0002] Aqueous ink has been ordinarily used as ink for ink jet recording system. Aqueous ink basically comprises 
a coloring matter, water and an organk: solvent, and it contains water as a main solvent in consideration of an odor and 
a safety to human bodies and surroundings. Further, as a coloring matter, water-soluble dyes such as acid dyes, bask: 
w dyes, reactive dyes and direct dyes are generally used. 

[0003] With respect to ink for ink jet recording and a coloring matter, the following various characteristics are 
required. That is: 

(1) Properties of ink, such as a viscosity, a surface tension, a specific conductivity, a density and a pH are appro- 
is priate. 

(2) A long-term storage stabiRty of ink is good. 

(3) A dissolution stability of a dissolution component is so high that clogging of a nozzle does not occur. 

(4) A quick-drying property in a recording material is good. 

(5) A recorded image is vivid, and a light resistance and a water resistance are good. 

2D 

[0004] However, a coloring matter and ink that satisfy all these characteristics have not yet been provided. 
[0005] Especially, in ordinary aqueous ink. water-soluble dyes are used. Accordingly, when water is spilled on a 
recorded image, a dye is eluted, and a recorded image is blotted therewith or disappeared. Thus, it is much problematk: 
in a water resistance. At present, various studies have been made upon focussing on the improvement of the water 
25 resistance. 

[0006] For example, a method in which an organic solvent or a resin is added to ink using a pigment or an oil-solu- 
ble dye as a coloring matter or aqueous ink using a water-soluble dye has been studied. However, in case of using a 
pigment, there were problems that a dispersion stability was bad and a storage stability was poor, inducing clogging of 
a nozzle. In case of using an oil-soluble dye, an organte solvent was used, posing a problem of an environmental san- 
30 itation such as an odor, and ink blotting notably occun^ed, decreasing qualities of an image. Moreover, even in case of 
using ink containing additives, there were problems that a storage stability was poor, clogging of a nozzle occurred, and 
ink was not jetted well because a viscosity of ink was increased. 

[0007] Recently, Japanese Patent Laid-Open No. 340835/1 994 describes ink using an aqueous dispersion contain- 
ing a polyester resin colored with a dye or a pigment as a disperse phase. However, a pigment still suffers from these 
35 problen^. Since a dye is also poor in a compatibility with a resin, it also involves such problems that a precipitate 
appears in ink, a storage stability is poor and clogging of a nozzle occurs. 

[0008] As stated above, the characteristk:s of ink used in the ink jet recording system In partk:ular are greatly influ- 
enced by the characteristics intrinsk: to the coloring matter. Thus, the discovery of a coloring matter that satisfies these 
conditions is quite important 

40 [0009] The invention aims to provide a coloring matter whk:h is excellent in water resistance, light resistance and 
compatibility with a resin in particular, resin fine partk:les colored with this coloring matter, an aqueous dispersion 
thereof, and ink for ink jet record ng using the same, whk:h is excellent in water resistance, light resistance and storage 
stability, and which is most suited for Ink Jet recording system. 

[001 0] The present inventors have assiduously conducted investigations to achieve this aim, and have found that a 
45 coloring matter represented by the following fomiula (1) nieets the aim. This finding has led to the completion of the 
invention. 

[001 1 ] That Is, the invention is as f6lk)ws. 

(1) A water-insoluble cotoring matter represented by fomnula (1) 

50 
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wherein 

represents an alkyi group having a total carbon number of 4 or more, an aryl group, an aralkyt group or an 
aikenyl group, 

R2 represents a hydrogen atom, a halogen atom or an atkyi group, 

R3 represents an alkyI group, an alkoxy group, -COORe, -CONRyRa* -NHSOgRg or -NHCOR^g ii^ whk:h Re rep- 
resents an alkyI group or an aryl group, R7 and Rg, independently from each other, represent a hydrogen atom, 
an alkyl group or an aryt group, provided R7 and R3 are not hydrogen atoms at the same time, Rg represents 
an alkyl group or an aryl group, and R^o represents an alkyl group, an alkoxy group, an aryl group or an aryloxy 
group, and 

R4 and R5, independently from each other, represent an alkyl group, an aryl group, an aikenyl group or an 
aratkyl group, and these groups may be substituted with an organic group. 

(2) The coloring matter recited in (1), wherein in formula (1), at least one of R^, R4 and R5 is an alkyl group having 
a total carbon number of 6 or more or an aikenyl group having a total carbon number of 6 or more, and these groups 
may be substituted with an organk: group. 

(3) Aqueous ink for Inkjet recording which contains at least a water-insoluble coloring matter, water and a resin as 
main components and which takes the fomn of an emulsion, the coloring matter being at least one of compounds 
represented by formula (1) 




wherein 

Rt represents an alkyl group having a total cart>on number of 4 or more, an aryl group, an aralkyl group or an 
aikenyl group, 

R2 represents a hydrogen atom, a halogen atom or an alkyl group, 

R3 represents an alkyl group, an alkoxy group, -COORg, -CONRyRa, -NHSO2R9 or -NHCOR^o in whbh Re rep- 
resents an alkyl group or an aryl group, R7 and Rg, independently from each other, represent a hydrogen atom, 
an alkyl group or an aryl group, provided R7 and Rg are not hydrogen atoms at the same time, Rg represents 
an alkyl group or an aryl group, and R^q represents an alkyl group, an alkoxy group, an aryl group or an aryloxy 
group, and 

R4 and R5, independently from each other, represent an alkyl group, an aryl group, an aikenyl group or an 
aralkyl group, and these groups may be substituted with an organic group. 



(4) Resin fine partk:les cobred with a coloring matter represented by fbnmula (1) 
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represents an alkyi group having a total carbon number of 4 or more, an aryl group, an aratkyi group or an 
alkenyl group, 

R2 represents a hydrogen atom, a halogen atom or an alky! group, 

R3 represents an alkyI group, an alkoxy group, -COORg, -CONRyRe, -NHSO2R9 or -NHCOR10 in whfch Rg rep- 
resents an alkyI group or an aryl group, Ry and Re, independently from each other, represent a hydrogen atom, 
an alky! group or an aryl group, provided R7 and R^ are not hydrogen atoms at the same time, Rg represents 
an alkyI group or an aryl group, and R^iq represents an alkyl group, an alk(»(y group, an aryl group or an aryloxy 
group, and 

R4 and R5, independently from each other, represent an alkyl group, an aryl group, an alkenyl group or an 
aralkyi group, and these groups may be sut)stituted with an organic group. 



25 (5) A dispersion obtained by dispersing in an aqueous medium resin fine particles colored with a coloring matter 
represented by formula (1) 



30 



35 




wherein 

40 R^ represents an alkyl group having a total carbon number of 4 or more, an aryl group, an aralkyi group or an 

alkenyl group, 

R2 represents a hydrogen atom, a halogen atom or an alkyl group, 

R3 represents an alkyt group, an alkoxy group, -CCX^Re, -CONRyRe, -NHSO2R9 or -NHCOR10 in whk^h Re rep- 
resents an alkyl group or an aryl group, R7 and Rg, independently from each other, represent a hydrogen atom, 
45 an alkyl group or an aryl groi^, provided R7 and Rg are not hydrogen atoms at the same time, Rg represents 

an alkyl group or an aryl group, and R^q represents an alkyl group, an alkoxy group, an aryl group or an aryloxy 
group, and 

R4 and R5, independently from each other, represent an alkyl group, an aryl group, an alkenyl group or an 
aralkyi group, and these groups may be substituted with an organic group. 

50 

[001 2] The coloring nnatter for ink jet recording of the invention is excellent in water resistance in partk:ular and also 
excellent in light resistance and compatibility with the resin. Thus, rt is suited for Ink jet. Further, the aqueous ink for ink 
jet recording of the invention whk;h is produced using the coloring matter is excellent in light resistance and storage sta- 
bility. Especiatly, when it is used as ink for ink jet recording system, the use of the ink compositton can provide excellent 
55 aqueous ink that enables fomnation of a htgh-quaPrty image without blotting and a recorded image having an excellent 
water resistance. 

[0013] Preferred embodiments of the invention are described below by way of illustration only. 

[0014] With respect to aqueous ink for ink jet recording whk:h contains at least a water-insoluble coloring matter. 
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water and a resin as main components and which takes the form of an emulsion, the invention provides (1) a coloring 
matter which is at least one coloring matter represented by formula (1), (2) resin fine particles colored with at least one 
coloring matter represented by fomnula (1 ), (3) a dispersion obtained by dispersing the resin fine particles in an aqueous 
medium, and further (4) aqueous ink for ink jet recording whk:h is an emulsion obtained from the dispersion by emulsl- 
5 tying and dispersing the resin fine particles colored with at least one coloring matter represented by formula (1 ). 

[0015] The coloring matter of the invention, namely, the coloring matter preferably used in aqueous ink for ink jet 
recording of the invention is the coloring matter [hereinafter also refen-ed to as a coloring matter for ink jet recording] 
represented by formula (1 ). 

[001 6] In fomnula (1 ), represents an optionally substituted alkyt group having a total carbon number of 4 or more, 
10 an optionally substituted aryl group, an optionally substituted aralkyi group or an optionally substituted alkenyl group; 
R2 represents a hydrogen atom, a halogen atom or an optionally substituted alkyi group; R3 represents an optionally 
substituted alky! group, an optionally substituted alkoxy group, -COORe.-CONRyRs, - NHS02Rg or-NHCORio in whteh 
Rg represents an optionally substituted alkyI group or an optionally substituted aryl group, R7 and Rq, independently 
from each other, represent a hydrogen atom, an optionally substituted alkyI group or an optionally substituted aryl 
15 group, provided R7 and R3 are not hydrogen atonns at the same time, Rg represents an optionally substituted alkyl group 
or an opfionally substituted aryl group, and Rto represents an optionally substituted alkyl group, an optionally substi- 
tuted alkoxy group, an optionally sut>stituted aryl group or an optionally substituted aryloxy group; and R4 and R5, inde- 
pendently from each other, represent an optionally substituted alkyl group, an optionally substituted aryl group, an 
optionally sut)stituted alkenyl group or an optionally substituted aralkyi group. 
20 [0017] Since the coloring matter of the invention has to have a high compatibifity with a resin or a solvent, a 
hydrophilic group is not desirable as a substituent. 

[0018] Examples of the halogen atom include fluorine, chlorine, bromine and iodine atoms. 

[0019] In the desirable coloring matter represented by formula (1), at least one of R^, R4 and R5 is an alkyl group 

having a total carbon number of 6 or more or an alkenyl group having a total carbon number of 6 or more, and these 

25 groups may be substituted with an organic group. Preferably, at least one of R^, R4 and R5 is an alkyl group having a 
total carbon number of 8 or more. Further, at least two of R|, R4 and R5 are alkyl groups having a total cartx>n number 
of 6 or more or alkenyl groups having a total carbon number of 6 or more, and these groups may be substituted with an 
organic group. More preferably, at least two of R^, R4 and R5 are alkyl groups having a total carbon number of 8 or more. 
Further prefierabty, all of Ri, R4 and R5 are alkyl groups having a total carbon number of 8 or more. Most preferably, Ri 

30 is a linear or branched alkyl group having a total cart>on number of 8 to 20 or an alkoxycarisonylalkyl group having a total 
carbon numt}er of 6 to 20, Rq is -NHSOgRg having a total carbon number of 1 to 10 or -NHCORio having a total carbon 
number of 2 to 10, and R4 and R5 are alkyl groups having a total carbon number of 8 to 20. 

[0020] In formula (1 ), the optionally sut>stituted alkyl group is not particularly limited. It is a linear, branched or cyclic 
alkyl group having a total carbon number of 1 to 20, or a linear, branched or cydk: alkyl group having a total cart)on 
35 number of 1 to 20, whk:h is substituted with a halogen atom, a cyano group, an alkoxy group, an alkoxycarbonyl group, 
an aryloxycarbonyl group, an alkylaminocarbonyl group or an alkyk^rbonyloxy group. 

[0021] Examples thereof include linear, branched or cycric alkyl groups having a total cartx>n number of 1 to 20, 
such as methyl, ethyl, n-propyl, tsopropyl, n-butyl, isobutyl, tert-butyl, sec-tuityl, n-pentyl, isopentyl, tert-pentyl, sec- 
pentyl, cydopentyl, n-hexyt, l-rrrethytpentyl, 2-methylpentyl, a-methylpentyl, 4-nr^ethytpentyl, 1,1-dimethylbutyt, 1,2- 

40 dimethylbutyl, 1 ,3-dimethylbutyl, 2,3-dimethylbutyl, 1,1,2-trimethylpropyl, 1 ,2,2-trimethylpropyl, 1-ethylbutyl, 2-ethyt- 
butyl, 1-ethyl-2-methylpropyl, cyclohexyl, methyteyclopentyl, n-heptyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4- 
methylhexyl, 5-methylhexyl, 1,1-dimethylpentyl, 1 ,2-dimethylpentyl, 1,3-dimethylpentyl, 1 ,4-dimethylpentyl, 2,2-dimeth- 
ylpentyl, 2,3-dimethytpentyl, 2,4-dinr)ethylpentyl, 3,3-dimethylpentyl, 3,4-dimethylpentyl, 1 -ethylpentyl, 2-ethylpentyl, 3- 
ethylpentyl. 1,1^-trimethylbulyl, 1,1,3-trimethylbutyl, 1,2,3-trimelhyIbutyl, 1 ,2,2-trimethylbutyl, 1 ,3,3-trimethylbutyI, 

45 2,3,3-trimethylbutyl, 1 -ethy»-1 -methylbutyl, 1 -ethyl-2-methylbutyl, 1 -ethyl-3-methylbutyl, 2-ethyl-1 -methylbutyl, 2-ethyl-3- 
methylbutyl, 1-n-propylbutyl, 1-isopropylk)utyl, 1-isopropyl-2-methylpropyt, methykrydohexyl, n-octyl, 1 nnethylheptyl, 2- 
methylheptyl, 3-methylheptyl, 4-methylheptyl, 5-methylheptyl, 6-methylheptyl, 1,1-dimethylhexyl, 1 ,2-dimethylhexyl, 
1,3-dinDethylhexyl, 1,4-dimethylhexyl, 1 ,5-dimethylhexyl, 2,2-dimethylhexyl, 2,3-dimethylhexyl, 2,4-dimethylhexyl, 2,5- 
dimethylhexyl, 3,3-dimethylhexyl, 3,4-dimethylhexyl, 3,5-dimethylhexyl, 4,4-dimethylhexyl, 4,5-dimethylhexyl, 1-ethyl- 

50 hexyl, 2-ethylhexyt, 3-ethylhexyl, 4-ethylhexyl, 1-n-propylpentyl, 2-n-propytpentyl, 1-isopropylpentyl, 2-isopropylpentyl, 

1- ethyl-1-methylpentyl, 1-ethyl-2-methyfpentyl, 1-ethyl-3-methylpentyl, 1-ethyl-4-methylpentyl, 2-€thyl-1 nnethylpentyl, 

2- ethyl-2-methylpentyl, 2-ethyl-3-methylpentyl, 2-ethyl-4-methylpentyl, 3-ethyl-1-methylpentyl, 3-€thyl-2-methylpentyl, 

3- ethyl-3-methytpentyl, 3-ethyM-methylpentyl, 1,1,2-trimethylpentyl, 1 ,1 ,3-trimethylpentyl, 1,1,4-trimethylpentyl, 1,2,2- 
trimethylpentyl, 1,2,3-trimethylpentyl, 1 ,2,4-trimethytpentyl, 1,3,4-trimethylpentyl, 2,2,3-trimethytpentyl, 2,2,44rimethyl- 

55 pentyl, 2,3,4-trimethylpentyl, 1,3,3-trimethylpentyl, 2,3,3-trimethylpentyl, 3,3,4-trimethylpentyl, 1,4,4-trimethylpentyl, 
2,4,4-trimethylpentyl, 3,4,4-trimethylpentyl, 1-n-butylbutyl, 1 -isobutylbutyl, 1 -sec-butylbutyl, 1-tert-butylbutyl, 2-tert- 
butylbutyl, 1-n-propyl-1 -methylbutyl, 1 -n-propyl-2-methylbutyl, 1 -n-propyl-3-methylbutyl, 1 -isopropyl-1 mnethylbutyl, 1- 
isopropyl-2-methylt>utyl, 1-isopropyl-3-methylbutyl, 1,1-diethyibutyl, 1,2-diethyibutyl, 1-ethyl-1,2-dimethylbutyl, 1-ethyl- 
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1,3-dlmethylbutyl, 1-ethyl-2,3-d?methy!butyl, 2-ethyl-1,1-climethylbutyl, 2-ethyl-1 ^-dimethylbutyi, 2-ethyl-1 ,3-dimethyl- 
butyl, 2-ethyl-2,3-djmethylbu1yl, 1^-dimethylcydohexyl, 1 ,3-dimethylcyclohexyl, 1 ,4-dimethylcyclohexyl, ethylcy- 
clohexyl, n-nonyl, 3.5,5-trimethylhexyt, n-decyt, n-undecyl, n-dodecyl, n-tridecyl. n-tetradecyl. n-pentadecyl, n- 
hexadecyt, n-heptadecyt, n-octadecyt, n-nonadecyl and rveicosyt groups; 

nnear, branched or cyclic haloalkyt groups having a total carbon number of 1 to 20, such as fluoromethyl, trifluor- 
omethyl, chloromethyl, dichloromethyl, trichloromethyl, bromomethyl, dibromomethyl, tribromomethyl, fluoroethyl, chlo- 
roethyl, bromoethyl, trifluoroethyl, pentafluoroethyt, tetrachloroethyl and hexafluoroisopropyl groups; 

cyanoalkyi groups having a total carbon nunnber of 2 to 10, such as cyanoethyl, cyanopropyl and cyanobutyt 
groups; alkoxyalkyi groups such as methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl, propoxyethyl and butox- 
yethyl groups; 

linear or branched alkoxycarbonytaikyi groups having a total carbon number of 1 to 20, such as methoxycarbo- 
nylmethyl, ethoxycarbonylmethyl, propoxycarbonylmethyl, butoxycarbonylmethyl, pentyloxycarbonylmethyl, hexyloxy- 
carbonylmethyl, heptyloxycarbonylmethyl, octyloxycartx>nylmethyt, nonyloxycarbonylmethyl, decyloxycarbonylmethyi, 
nrtethoxycart)onylethyl, ethoxycarbonylethyl, propoxycartx>nytethyt, butoxycart)onylethyl, pentyloxycarbonylethyl, hexy- 
loxycarbonylethyl, heptyloxycarbonylethyl, octyloxycarbonylethyj, nonyloxycart)onylethyl and decylaxycart>onylethyl 
groups; 

aryloxycart)onytalkyl groups having a total cartx)n number of 8 to 20, such as a phenoxycart>onylmethyl group; 

nnear or branched alkylaminocarbonylalkyi groups having a total carbon number of 3 to 20, such as methylami- 
nocarbonylmethyl, d'nmethylaminocarbonylmethyl, ethytaminocart>onylmethyl, diethylaminocarbonylmethyt, propylami- 
nocart>onylmethyl, dipropylaminocart)onylmethyl, butylaminocarbonylmethyl, dtbutylaminocarbonylmethyl, 
pentylaminocarbonylmethyl, dipentylaminocarbonylmethyl, hexylaminocarbonylmethyl, dihexylaminocarbonylmethyl, 
heptylaminocarbonylmettiyl, diheptylaminocarbonytmethyl, octylamlnocarbonylmethyl, dioctylaminocarbonylmethyl, 
nonylaminocart)onylnnethyl, dinonylaminocarbonylmethyl» decylaminocarbonylmethyl, didecylaminocarbonylmethyl, 
methylaminocarbonytethyl, dimethylaminocarbonylethyl, ethylaminocarbonylethyl, diethylaminocarbonylethyl, pro- 
pylaminocarbonylethyl, dipropylaminocarbonylethyt. butylaminocarbonylethyl, dibutylaminocarbonylethyl, pentylamino- 
carbonylethyl, dipentylaminocartwnylethyl, hexylaminocarbonylethyl, dihexylaminocarbonylethyl, 

heptylaminocarbonylethyl, diheptylaminocarbonylethyl, octylaminocarbonylethyl, dioctylaminocarbonylethyl. nonylami- 
nocart)onylethyt, dinonylaminocarbonylethyl, decylaminocarbonylethyl and didecylaminocartx>nylethyl groups; 

linear or branced atkyteartwnyloxyalkyi groups having a total carbon number of 3 to 20, such as acetyloxyethyl, 
ethyk:art)onyk>xyethyl, propyk:arbonytoxyethyt, butyk:arbonyioxyethyl, pentylcarbonyloxyethyl, hexylcarbonyloxyethyl, 
heptyk:art>onyloxyethyt, octylcart>onyloxyethy1, nony{cart>onyloxyethyl and decylcarbonyloxyethyl groups; and optionally 
substituted aralkyi groups having a total carbon nunnt>er of 7 to 20, such as benzyl and phenetyl groups. 
[0022] The optionally substituted alkoxy group is not partk:ularty limited. It is a linear, branched or cyclic alkoxy 
group having a total carbon number of 1 to 20, or a linear, branched or cydk: alkoxy group having a total carbon number 
of 1 to 20, which is substituted with a halogen atom, an alkoxy group or an alkoxyalkoxy group. 
Examples thereof include linear, branched or cycric alkoxy groups having a total carbon number of 1 to 1 0, such as 
methoxy, ^oxy, propoxy, butoxy, perrtoxy, 1 -methylbutoxy, 2-methylbutoxy, 3-methylbutoxy, 1,1-dimethylbutoxy 1,2- 
dlmethylbutoxy, 2,2-dimethylbutoxy, l-ethylpropoxy, 2-ethylpropoxy hexyloxy, cyclohexyloxy, heptyloxy, methylcyclohex- 
ytoxy, octyloxy, ethykrydohexyloxy, dimethyteyclohexyk»(y, nonytoxy, 2-ethylhexyloxy, 3,5,54rimethylhexytoxy and decy- 
loxy groups; linear, branched or cyclk: hak)alkoxy groups having a total cart>on number of 1 to 20, such as 
fluoronriethoxy, trifluoromethoxy, fluoroethoxy, tnfluoroethoxy, hexafluoroethoxy, fluoropropoxy, trifluoropropoxy, hex- 
afluoropropoxy, chk>romethQxy, trichloromethoxy, chtoroethoxy and tnchloroethoxy groups; 

and finear, branched or cydk: alkoxyalkoxy having a total cart>on number of 2 to 20 and alkoxyalkoxyalkoxy groups hav- 
ing a total carbon number of 3 to 20, such as methoxynnethoxy, ethoxymethoxy, propoxymethoxy, butoxymethoxy, 
cydohexyloxymethoxy, methoxymethoxymethoxy, methoxyethoxy, ethoxyethoxy, propoxyethoxy, butoxyethoxy, 
cydohexyloxyethoxy, methoxyethoxyethoxy, ethoxyethoxyethoxy, propoxyethoxyethoxy, butoxyethoxyethoxy, meth- 
oxymethylethoxy, ethoxymethylethoxy, propoxymethylethoxy, butoxymethytethoxy, cydohexyloxymethylethoxy, methox- 
yethoxymethylethox>; ethoxyethoxymethylethoxy, propoxyethoxymethylethoxy, butoxyethoxymethylethoxy, 2-[(2'- 
methaxy)propoxy]propoxy, methoxypropoxy, ethoxypropoxy and ethoxypropoxy groups. 

[0023] The optionally substituted aryl group is not particularty lim'rted. Examples thereof include phenyl, toluyl, xyli- 
dyl, naphthyl, chlorophenyl, bromophenyl, fluorophenyl and trifluoromethylphenyl groups. 

[0024] The optranally substituted aryloxy group is not particularly limited. Examples thereof include phenoxy, meth- 
yiphenoxy, dimethylphenoxy, methoxyphenoxy, chlorophenoxy, bromophenoxy, fluorophenoxy, trifluoromethylphenoxy 
and naphthyloxy groups. 

[0025] The optionally substituted alkenyt group Is not particularly limited. It Is a linear or branched alkenyl group 
having a total cartwn number of 3 to 20, or a linear or branched alkenyl group having a total carbon number of 3 to 20, 
whk:h is substituted with a halogen atom or an alkoxy group. Examples thereof include alkenyl groups having a total 
carbon number of 3 to 20 and having one double bond in any position, such as propenyl, butenyl, pentenyl, hexenyl, 
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heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, tridecenyi, tetradecenyl, pentadecenyt, hexadecenyl, hep- 
tadecenyl, octadecenyl, nonadecenyl and etcocenyt groups, and alkenyt groups having a total carbon number of 3 to 20 
and having two or three double bonds in any positions. 

[0026] With respect to the desirable coloring matter for ink jet recording, at least one of R^, R4 and R5 is an alkyi 
5 group having a total carbon number of 6 or more or an alkenyl group having a total carbon number of 6 or more, and 
these groups may be substituted with an organk: group. Preferably, at least one of R^, R4 and R5 is an alky! group hav- 
ing a total carbon number of 8 or more. Further, at least two of R^, R4 and R5 are alkyI groups having a total carbon 
number of 6 or more or alkenyl groups having a total carbon number of 6 or more, and these groups may be substituted 
with an organk: group. More preferably, at least two of R^, R4 and R5 are alkyI groups having a total carbon number of 
10 8 or more. Further preferably, all of Ri, R4 and R5 are alkyI groups having a total cart)on number of 8 or more. Most 
preferably, R^ is a linear or branched alkyI group having a total carbon number of 8 to 20 or an alkoxycarbonylalkyi group 
having a total carbon number of 6 to 20, R3 is -NHSO2R9 having a total carbon number of 1 to 1 0 or -NHCOR^o having 
a total cart>on number of 2 to 10, and R4 and R5 are alkyI groups having a total carbon number of 8 to 20. 
[0027] A substituent having a large number of hydrophiric groups is undesirable because the water resistance Is 
15 decreased. Specif k: examples of a magenta coloring matter represented by formula (1) are shown in Table 1. In the 
invention, however, the coloring matters shown in Table 1 are not critical. 
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[0028] The coloring matter represented by fornrujla (1) which is used in ink for ink jet recording of the invention is 
produced by an ordinary azo coupling method, for example, by the coupling of aminoimidazoles (2) and anilines (3) as 
schematk»lly shown bekyw. 
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wherein to R5 are as defined ebove. 
20 [0029J Specifically, the coloring matter is obtained by; for example, adding a sodium nitrite aqueous solution to ami- 
noimidazoles (2) in hydrochloric add for diazotization, then adding the diazo compound to anilines (3) for an azo cou- 
pling reaction, and separating the thus-obtained product through filtration. In reaction scheme (1), this method is not 
critical. 

[0030] The coloring matter of the invention is useful in various inks, especially as a coloring matter for inic jet record- 
25 ing system. The coloring matter can be used as such. However, when it is used in the ink jet recording system in par- 
ticular, it may be purified by desalting treatment, for example, with an ion exchange resin or though ultrafiltration, or by 
column chromatography in order to prevent clogging of a jet nozzle in a recording apparatus owing to impurities or inor- 
gank: nnaterials contained in the cotoring matter. 

[0031] The ink for ink jet recorcfing of the invention corrtains at least the coloring matter of formula (1 ), water and a 
30 resin as main components, neumety, as essential components, and further other components, for example, additives 
such as a dispersant and an emulsifying agent and auxiliaries. It takes the f omn of an emulsion by dispersing the resin 
fine particles colored with the coloring matter of the invention in an aqueous medium and emulsifying the dispersion. 
[0032] The ink for ink jet recording of the invention may contain an organic solvent and additives as required. The 
coloring matters represented by formute (1) may be used either singly or In combination, or may be mixed with other 
35 coloring matters having a different structure. 

[0033] In the ink for ink jet recording of the invention, the resin constituting the resin fine particles can be a resin 
having an k>nk: group on the surface. For example, various resins such as a polyester resin, a vinyl polymer, a poly- 
urethane resin, styrenk; resin and a styrene-acryHc copolymer are available. 

40 (a) The polyester resin comprises polycarboxylk: acids and polyhydrb abohols. A resin obtained by the polymeri- 
zation of one or more polycarboxylk: acids and one or more polyhydric abohols is mentioned. 

Polycartjoxylic ackis are not partcularly fimited. Examples thereof include aromatic polycarboxylk: acids, aro- 
nnatk: oxycart>oxyric acids, aliphatic dk:arboxyrK: adds and alicyclic dk^rboxyfic acids such as terephtharic acid, iso- 
phthalk: add, o-phtharic add, 1,5-naphthalenedkarboxylk: acid, 2,6-naphthalenedk»rboxync acid, diphenk: add, 

45 sulfoterephthafx: acid, 5-suHblsophtharic add, 4-sulfophthalic acki, 4-sulphonaphthalene-2, 7-dk;arboxylic acid, 5[4- 
sulfophenoxyjisophthaFic add, sulphoterephtaHc acid, p-oxybenzoic add, p-(hydroxyethoxy)benzok: add, succink: 
add, adipk: add, azelak: ackJ, seback; add, dodecanedrcart>oxyric acid, fumaric acid, maierc acid, itaconic acid, 
hexahydrophthartc acid, tetrahydrophthalk; add, trimellitic acid, trimesk: acid and pyromellitb acid. These can also 
be used as nrtetal salts and ammonium salts. 

so The polyhydric ateohots are not partk:ularty limited. Examples thereof include aliphatb polyhydric alcohols, ali- 

cydk: polyhydric ateohols and aromatic polyhydric alcohols such as ethylene glycol, propylene glycol, 1 ,3-propan- 
ediol, 2,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, neopentyl glycol, diethylene glycol, 
dipropylene glycol, 2,2,4-trinnethyl-1,3-pentanediol, polyethylene glycol, polypropylene glycol, potytetramethylene 
glycol, trimethytolethane, trimethyk>lpropane, glycerin, pentaerythritol, 1,4-cydohexanediol, 1 ,4-cyclohexaned- 

55 imethanol, spiroglycol, tricyctodecanediol, tricyclodecanedimethanol, m-xylene glycol, o-xylene glycol, 1,4-phe- 
nylene glycol, bisphenol A and lactone-type polyester polyols. 

With respect to the polyester resin obtained by polymerizing one or more of the polycarboxylic acids and one 
or more of the polyhydric abohols, a resin in whk:h a polar group in the end of the high-molecular chain is blocked 
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with a known compound capable of blocking an end is also available. 

(b) The vinyl polymer, the styrentc resin and the styrene-acrylk: copolymer are not partk^ularly limited. For example, 
those okytained from the following polymerizable monomers are mentioned. 

Examples of the polymerizable monomers include vinyl aromatk: hydrocarbons such as styrene, onnethylsty- 
rene, nrvmethylstyrene, pnnethylstyrene, o-methylstyrene, p-ethylstyrene, 2,4-dimethylstyrene, p-tert-butylstyrene, 
p-chlorostyrene and divinylbenzene; (meth)acrylic acid esters such as methyl acrylate, ethyl acrylate, butyl acr- 
ylate, n-propyl acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl acrylate, tert-butyl acrylate, n-pentyl acrylate, 
Isopentyl acrylate, neopentyl acrylate, 3-(methyl)butyl acrylate, 2-ethylhexyl acrylate, cyclohexyl acrylate, hexyl 
acrylate, octyl acrylate, nonyl acrylate, decyl acrylate, undecyl acrylate, dodecyl acrylate, phenyl acrylate, methyl 
methacrylate, n-propyl methacrylate, isopropyl methacrylate, n-butyl methacrylate, isobutyl methacrylate, tert-butyl 
methacrylate, n-pentyl methacrylate, isopentyl methacrylate, neopentyl methacrylate, 3-(methyl)butyl methacr- 
ylate, 2-ethylhexyl methacrylate, hexyl methacrylate, octyl methacrylate, nonyl methacrylate, decyl methacrylate, 
undecyl methacrylate and dodecyl methacrylate; unsaturated carboxyllc acids such as acrylk: acid, methacrylrc 
acid, itaconic acid and nnaleic acid; (meth)acrylamide; n-substituted maleimide; maleic anhydride; (meth)acryloni- 
trile; vinyl ketone; vinyl acetate; and vinylidene chloride. Resins obtained by polymerizing one or more of these 
monomers are mentioned. 

(c) The polyurethane resin comprises isocyanates and compounds with a functional group capable of reacting with 
Isocyanates. A resin obtained by polymerizing one or more of the isocyanates and one or more of the compounds 
is mentioned. 

[0034] Examples of the isocyanates include: 

aliphatk: polyisocyanates such as ethylene diisocyanate, trimethylene diisocyanate, tetramethylene diisocyanate, 
hexamethylene diisocyanate, octamethylene diisocyanate, nonamethylene diisocyanate, 2,2-dimethylpentane 
diisocyanate, 2,2,4-trimethylhexamethylene diisocyanate, decamethylene diisocyanate, butenediisocyanate, 1,3- 
butadiene-1,4-dnsocyanate, 2,4,4-trimethylhexamethylene diisocyanate, 1,6,11-undecatriisocyanate, 1,3,6-hex- 
amethylene triisocyanate. 1,B-diisocyanatO'4-isocyanatomethyloctane, 2,5,7-trimethyl-1,8-diisocyanato-5-isocy- 
anatomethyloctane, bis(isocyanatoethyl) cartx>nate, bis(isocyanatoethyl) ether, 1,4-butylene glycol dipropyl ether- 
oi^Qo'-diisocyanate, lysine diisocyanatonr^thyl ester, lysine triisocyanate, 2Hsocyanatoethyl-2,6-drisocyanatoethyl- 
2,6-diisocyanatohexanoate, 2-isocyanatopropyl-2,6-diisocyanatohexanoate, xylylene diisocyanate, bis(isocyana- 
toethyl)benzene, bis(isocyanatopropyl)benzene, a,a,a',a'-tetramethylxylylene diisocyanate, bis(isocyanato- 
butyl)benzene, bis(lsocyanatomethyl)naphthalene, bis(isocyanatomethyl)diphenyl ether, bisfisocyanatoethyl) 
phthalate, mesitylene triisocyanate and 2,6-di(isocyanatomethyl)furan; 

aricyclic polyisocyanates such as isophorone diisocyanate, bis(isocyanatomethyl)cyclohexane, dk:yclohexylmeth- 
ane dnsocyanate, cyclohexane diisocyanate, methyk:yclohexane diisocyanate, dicydohexyldimethylmethane diiso- 
cyanate, 2,2-dimethyldicyclohexytmethane diisocyanate, bis(4-isocyanato-n-butyndene) pentaerythritol, dimer acid 
diisocyanate, 2-isocyanatomethyl-3-(3-isocyanatopropyl)-5-isocyanatomethylbicyclo[2,2,1 ]-heptane, 2-isocyanato- 
nriethyl-3-(3-isocyanatopropyl)-6-isocyanatomethylbk:yclo[2,2,1]heptane, 2-isocyanatomethyl-2-(a-isocyanatopro- 
pyt)-5-isocyanatonnethylbk:yclo[2,2,1]heptane, 2-isocyanatomethyl-2-(3-isocyanatoprDpyl)-6- 
isocyanatomethylbicyclo[2,2,1]heptane, 2-tsocyanatomethyl-3-(3-isocyanatopropyt)-6-(2-isocyanatoethyl)bicy* 
clo[2,2,1]heptane, 2-isocyanatomethyl-3-(3-isocyanatopropyl)-6-(2-isocyanatoethyl)bcyclo[2,1 ,1]heptane, 2-isocy- 
anatomethyl-2-(3-isocyanatopropyl)-5-{2-isocyanatoethyl)bicyclo[2, 1 , 1 ]heptane, 2-isocyanatonnethyl-2-(3- 
isocyanatopropyl)-6-(2-isocyanatoethyl)bicyclo[2,2,1]heptane and norbornanebis(isocyanatomethyl); 
aromatic polyisocyanates such as phenylene diisocyanate, tolylene dnsocyanate, ethylphenylene dusocyanate, iso- 
propylenephenylene diisocyanate, dinnethylphenylene dnsocyanate, diethylphenylene diisocyanate, cfiisopropyt- 
phenytene diisocyanate, trimethylbenzene triisocyanate, benzene triisocyanate, naphthalene diisocyanate, 
nnethylnaphthalene dfisocyanate, biphenyl diisocyanate, tofidine diisocyanate, 4,4'-diphenylmethane diisocyanate, 
3,3'-dimethyldiphenylmethane-4,4*-diisocyanate, bibenzyl-4,4*-diisocyanate, bis(isocyanatophenyl)ethylene, 3,3'- 
dimethoxybiphenyl-4,4'-drisocyanale, triphenylmethane triisocyanate, polymeric MDI, naphthalene triisocyanate, 
diphenylmethane-2,4,4'-triisocyanate, 3-methyldiphenylmethane-4,6,4'-triisocyanate, 4-methyldiphenylmethane- 
3,5,2',4',ff-pentaisocyanate, phenyfisocyanatomethyl isocyanate, phenylisocyanatoethylethyl isocyanate, tetrahy- 
dronaphthylene diisocyanate, hexahydrobenzene diisocyanate, hexahydrodiphenylmethane-4,4'-diisocyanate, 
diphenyl ether diisocyanate, ethylene glycol diphenyl ether dfisocyanate, 1 ,3-propylene glycol diphenyl ether diiso- 
cyanate, benzophenone dnsocyanate, diethylene glycol diphenyl ether diisocyanate, dibenzofuran diisocyanate, 
carbazole diisocyanate, ethylcarbazole diisocyanate and dichlorocarbazole diisocyanate; 

sulfur-containing aliphatic isocyanates such as thiodiethyl diisocyanate, thiopropyl diisocyanate, thiodihexyl diiso- 
cyanate, dimethylsulfone dnsocyanate, dithiodinrtethyl diisocyanate, dithiodiethyl diisocyanate, dithlopropyl diisocy- 
anate and dicyclohexylsulfide-4,4'-diisocyanate; 
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aromatic sulftde-type isocyanates such as diphenyisulfide-2,4''diisocyanate, diphenylsulfide-4,4'-diisocyanate, 

3.3 - d]methoxy-4,4'-diisocyanatodibenzyt thioether, bis{4-isocyanatomethylbenzene) sulfide and 4,4'-methQxyben- 
zenethioethyleneg)ycol-3.3'-d1isocyanate; 

aromatb disulfide-type isocyanates such as dtphenyldisulftde-4,4*<liisocyanate, 2,2'-dimethytdiphenyldisulfide- 
5,5'-dnsocyanate, 3,3'-dimethyldipherryldisulfide-5,5'-d]isocyanate, 3,3'-dimethyldiphenyldisulfjde-6,6'-diisocy- 
anate, 4,4'-d]methyldiphenyldisutfide-5,5'<ijisocyanate, 3,3*-dimethoxydiphenyldisulfide-4,4'-diisocyanate and 4,4'- 
dimethoxydiphenyldisutfide-3,3'-diisocyanate; 

aromatic sutfone-type isocyanates such as dtphenylsutf6ne-4,4'-diisocyanate. diphenyisutfone-3,3'-diisocyanate, 
benzidinesutfone-4,4'-diisocyanate, diphenylmethanesulfone-4,4'-diisocyanate, 4-methyldiphenylmethanesulfone- 
2,4'-diisocyanate, 4,4'-dimethoxydiphenylsuffone-3,3'-diisocyanate, 3,3'-dimethoxy-4,4'-diisocyanatodibenzylsul- 
tone, 4,4*-dimethyldlphenylsuffone'3,3'-(£isocyanate, 4,4'-di-tert-butyldiphenylsutfone-3,3'-diisocyanate, 4,4'-meth- 
oxybenzeneethylenedisulfone-3,3'-diisocyanate and4,4'-dichlorodiphenylsulfbne-3,3'-diisocyanate; 
sulfonic add ester-type isocyanates such as 4-methyt-3-isocyanatobenzenesulfonyl-4*-isocyanatophenol ester and 
4-methoxy-3-isocyanatobenzenesulfonyl-4*-isocyanatophenol ester; 

aromatic sulfonic acid amides such as 4-methyl-4Msocyanate, dibenzenesulfonylethylenediamine-4,4'-diisocy- 
anate, 4,4'-methoxybenzenesulfonylethylenediamine-3,3'-diisocyanate and 4-methyl-3-isocyanatobenzenesulfony- 
laninde-4-methyt-3'-isocyanate; and 

sulfur-containing heterocyclic compounds such as thiophene-2,5-drisocyanate, thiophene-2,5-diisocyanatomethyl, 

1 .4- dithian-2,5-diisocyanate and 1,4-dithian-2,5-diisocyanatomethyl. 

[0035] Examples of the compounds with a functional group capable of reacting with the isocyanates include: 

polyol compounds: aliphatic polyols such as ethylene glycol, diethylene glycol, triethylene glycol, tetraethylene gly- 
col, propylene glycol, dipropylene glycol, butylene glycol, neopentyl glycol, glycerin, trimethylolethane, trimethylol- 
propane, butanetriol, 1,2-methylglycoside, pentaerythr'rtol, dipentaerythritol, tripentaerythrrtol, sorbitol, erythritol, 
threitol, ribitot, arabinitol, xylitol, allitol, mannrtol, dolucitol, iditol, glycol, inositol, hexanetriol, trlglycerol, dtglycerol, 
polyethylene glycol, polypropylene glycol, polytetraetttylene ether glycol, tris(2-hydroxyethyl) isocyanurate, cyclob- 
utanediol. cydopentanediol, cyclohexanediol, cydoheptanediol, cyclooctanediol, cydohexanedimethanol, hydrox- 
ypropylcycfohexanot, tricyclo[5,2,1 ,0,^^decanedimethanol, bicyclo[4,3,0]nonanediol, dk^ydohexanediol, 
tricyclo[5,3,1,1)dodecanediol. bicyclo[4,3,0]nonanedimethanol, tricyclo[5,3,1,1]dodecane-ethanol, hydroxypropyl- 
tricyclo[5,3,1,1]dodecanol, spiro[3,4]octanediol, 1,1*-bicyciohexylrdenedtol, cyclohexanetriot, mattitol and lactitol; 
aromatic polyols such as dihydroxynaphthalene, trihydroxynaphthalene, tetrahydroxynaphthalene, dihydroxyben- 
zene, benzenetriol, biphenyltetraol, pyrogallol, (hydroxynaphthyl)pyrogallol, trihydroxyphenanthrene, bisphenol A, 
bisphenol F, xylylene glycol, di(2-hydrDxyethoxy)benzene, bisphenol A-bis(2-hydroxyethyl ether), tetrabromobi- 
sphenol A, tetrabromobtsphenol A-bis(2-hydroxyethyl ether) and bisphenol S; 

halogenated potyols such as dibromoneopentyl glycol, polyester polyols, polycaprolactones, polythioether polyols, 
polyacetal polyols, polycart)onate polyols, polycaprolactone potyols, polythioether polyols, polybutadiene polyols, 
f urandimethanol, condensation reaction products of organic acids such as oxalic add, glutamic acid, adipic add, 
acetic add, phthalic acid, tsophthafic add, salicylic add and pyromellitic add and the polyols, addition reaction 
products of the polyols and atkytene oxides such as ethylene oxide and propylene oxide, addition reaction products 
of alkylene polyamines and alkylene oxktes, 2,2-dimethylollactic add, 2,2-dtmethylolpropionic acid, 2,2-dimethyl- 
olbutanoic add, 2,2-dimethylolvaieric add, 3,4-dlaminobutanesulfonic add, 3,6-dlamina-2-toluenesulfonic add and 
their caprolactone modified products; 

2-mercaptoethanol, 3-mercapto-1,2-propanediol, glycerin di(mercaptoacetate), 1-hydroxy-4HT)ercaptocyclohex- 
ane, 2,4-dimercaptophenol, 2Hmercaptohydroquinone, 4-mercaptophenol, 1,3-dimercapto-2-propanol, 2,3-dimer- 
capto-1,3-butanedtol, pentaerythritol tris(3-mercaptoprDpionate), pentaerythritol mono(3-mercaptopropionate), 
pentaerythritol tris(thioglycolate), pentaerythritol pentakis(3-mercaptopropionate), hydroxymethyltris(mercap- 
toethylthiomethyl)methane, 1 -hydroxyethylthio-3-mercaptoethylthiobenzene, 4-hydroxy-4'-mercaptodjphenylsul- 
fone, 2-(2-mercaptoethylthio)ethanol, dihydroxyethylsulfide nrK>no(3H7iercaptopropionate), dimercaptoethane 
mono(sancyIate) and hydroxyethylthiomethyltris(mercaptoethytthio)methane. 

[0036] Further, polyamino compounds such as ethylenediamine, dethylenetriamine, triethylenetetramine, propyl- 
enediamine, butytenediamine, hexamethylenediamine, cydohexylenediamine, piperazine, 2-methylpiperazlne, phe- 
nylenediamine, tolylenediamine, xylylenediamine, a,o^-methylenebis(2-chloroaniline)^,3'-dichloro-a,a^-blphenylamine, 
m-xylenediamine, isophoronediamine, N-methyt-3,3*-diaminopropylamine and nortx>menediamine, polythiol com- 
pounds, a-amino adds such as serine, lysine and histidine, and halo-substituted products of these active hydrogen 
compounds can also be used. These may be used either singly or in combination. 
[0037] These resins can also be used either singly or in combination, but they are not critical at all. 
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[0038] The resin containing the ionic group on the surface exhibits the excellent water dispersibility. 
[0039] Examples of the ionic group include a sulfonic acid group, a cart)oxylic add group, a sulfuric acid group, a 
phosphork; add group, a phosphontc acid group, a phosphinic acid group, alkali metal salt groups or ammonium salt 
groups thereof, and primary to tertiary amine groups. A carboxylic add alkali metal salt group, a carboxylic acid ammo- 
5 nium salt group, a sulfonic acid alkali metal salt group and a sulfonk: acid ammonium salt group are preferable. A sut- 
fonic add alkali metal salt group and a sulfonic acid ammonium salt group are especially preferable in view of the water 
dispersion stabirrty. The introduction of the ionb group can be conducted by adding a monomer having an ionic group 
in the formation of the resin. 

[0040] For example, when a carboxylk: add alkali metal salt group or a carboxylic add ammonium salt group is 
10 introduced into a polyester resin as an ionk) group, a method can be employed in which a polycarboxylic acid such as 
trimellitk; eicid is introduced into a system at the terminal stage of the polymerization of a polyester to add a cart30xyl 
group to an end of a resin, and this group is further neutralized with ammonia or sodium hydroxide to convert the same 
into a cartx>xyric add salt group. 

[0041] Moreover, when a sulfonk: add alkali metal salt group or a sulfbnk: add ammonium salt group is introduced 
15 into polyester resin fine partk:tes as an ionk: group, a mono- or di-carboxylic add having a sulfonk: add alkali metal salt 
group or a sulfonk: acid ammonium salt group can be introduced into a system to introduce this ionto group into the pol- 
yester resin. 

[0042] As the salt, an ammonium ion, Li, Na, K, Mg, Ca, Cu and Fe are mentioned. K and Na are especially pref- 
erable. 

20 [0043] The invention includes the resin fine partides colored with the coloring matter represented by formula (1 ), 
the resin fine partk:les colored with the coloring matter, the dispersion obtained by dispersing the resin fine partk;les in 
the aqueous medium, and the ink for ink jet recording whk:h is the emulsion resulting from the emulsifk:ation through 
the dispersion. 

[0044] The resin fine partbles cotored with the coloring matter of the Invention can be produced by the following 
25 methods. 

1 . Method in whch the coloring matter is dissolved or dispersed in the polymerizable monomer, and emulsion 
polymerization is then conducted. 

2. Method in whk:h after a resin is obtained by polymerization of the polymerizable mononner, the coloring matter 
30 is directly added thereto, and addlth^ are further added as required to uniformly dissolve or disperse the same for 

coloration. 

3. Method in whk:h a material obtained by dissolving or dispersing the coloring matter In a water-soluble organic 
solvent (for example, acetone, methyl ethyl ketone, tetrahydrofuran or dioxane) or an ordinary film-forming aid 
(such as texanol or N,N-dimethylpyrrondone) is added to the resin obtained by the polymerization^ additives are 

35 added as required, and these are uniformly dissolved or dispersed for coloration. 

4. Method in whk^h a material obtained by dissolving or dispersing the coloring matter in a water-insoluble organk: 
solvent (for exannple, toluene) is added to the resin obtained by the polymerizatk)n, additives are added as required, 
these are unifomnly dissolved or dispersed, water is further added to form a water dispersion and conduct emulsi- 
fication, and the water-insoluble organic solvent is then distilled off as required for coloration. 

40 5. Method in whk:h after obtaining the water dispersion of the resin, coloration is conducted by a high-temperature 
dying method in whk:h the coloring matter tor ink jet recording is added thereto and the mixture is treated at a high 
temperature. 

[0045] With respect to the resin fine partides cotored with the coloring matter whk:h are produced by these meth- 
45 ods, the partide diameter is not particularly limited. In the dispersion obtained by dispersing the same in an aqueous 
medium using a dispersing agent, the snnaller partkde dianneter is preferred. When the particles are used as the disper- 
sion of the coloring matter for ink jet recorcBng, the average partrcle diameter "is between 0.01 and 1 jim, preferably 
between 0.05 and 0.8 |im. Further, the productk>n of the dispersion obtained by dispersing the resin fine partk^les 
colored with the coloring matter in the aqueous nnedium is not partknjiarty limited. A dispersion having a desired com- 
50 position can be obtained using a dispersing agent selected according to the application of the dispersion. 

[0046] In the colored resin fine partkHes, the cok>ring matter is influenced by the compatibility of the coloring matter 
with the resin, and it includes a coloring matter which is uniformly dissolved in the resin and a coloring matter which is 
partially unHbnnly dispersed in or adhered to the surface of the resin. A coloring matter which is unrfomnly dissolved in 
the resin is preferable. The amount of the cobring nrmtter relative to the resin is usually between 1 and 90% by weight, 
55 preferably between 5 and 50% by weight However, rt is not partk:ularly limited. 

[0047] The cotored resin fine partkHes or the disperston thereof can be used as various coloring and recording 
materials upon making the most of the hydrophokMC nature thereof. Further, the ink for ink jet recording can be produced 
as an emulsion by emulsifying the same. 
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[0048] The ink for ink jet recording of the invention is an emulsion in which the coloring matter represented by for- 
mula (1), the resin and water are used as essential components, and it can be produced by the following methods. 

1. Method in whfch after the cotoring matter for ink jet recording is dissolved or dispersed in the polymerizable mon- 
5 omer, the emulsion polymerization is conducted, additives are added thereto as required, these are uniformly dis- 
solved or dispersed, and water Is further added to fbmn a water dispersion and conduct emulsification. 

2. Method in whk^h after a resin is obtained by polymerization, the coloring matter for ink jet recording Is directly 
added thereto, additives are added as required to unifomity dissolve or disperse the same, and water is further 
added to fomn a water dispersion and conduct emulsification. 

10 3. Method in whk:h a material obtained by dissoh/ing or dispersing the coloring matter for ink jet recording in a 
water-soluble organk: solvent (for example, acetone, methyl ethyl ketone, tetrahydrof uran or dioxane) or an ordinary 
film-fonming aki (such as texanol or N,N-dimethylpyn'olidone) is added to the resin obtained by the polymerization, 
additives are added thereto as required, these are unrfonmly dissolved or dispersed, water is further added to form 
a water dispersion and conduct emulsification, and the water-soluble organk; solvent is then distilled off as 

15 required. 

4. Method in whk;h a material obtained by dissolving or dispersing the coloring matter for ink jet recording in a 
water-irtsoluble organk: soh^nt (for example, toluene) is added to the resin obtained tyy the polymerization, addi- 
tives are added thereto as required, these are unifbnmly dissolved or dispersed, water is further added to form a 
water dispersion and conduct emulsification, and the water-insoluble organic solvent is then distilled off as 

20 required. 

5. Method in whk:h after obtaining the water dispersion of the resin, the resin is colored ty a high-temperature dying 
method in whch the coloring matter for ink jet recording is added thereto and the mixture is treated at a high tem- 
perature, and the water d'ispersk)n of the cobred resin fine particles is emulsified. 

25 [0049] In the production, filtration with a mnroporous fitter such as a membrane filter is sometimes conducted to 
remove insoluble matters. 

[0050] With respect to the colored resin fine particles in the water dispersion obtained by emulsification (the resin 
fine partksles colored with the cobring nnatter is sometimes simply refenned to as colored resin fine particles), the aver- 
age particle diameter is between 0.01 and 1 |im, more preferably between 0.05 and 0.8 |im. When the average partk^le 
30 diameter is too small, there is a possibifrty of decreasing the image density or the water resistance. When it is too large, 
there is a possibility that the dispersion stability in ink is decreased to fonn a precipitate, decreasing the storage stability, 
or that ck>gging of a nozzle occurs. 

[0051] The anrraunt of the coloring nriatter in the colored resin fine particles depends on the use, the aim, the type 
of the coloring matter, the ink composition, the printing density of the ink and the clogging property. The amount of the 
35 coloring matter in the resin "is between 1 and 90% by weight, preferably between 5 and 50% by weight. 

[0052] When the amount of the coloring matter is snnall, a large amount of ink is required to obtain a satisfactory 
recorded image, exerting a load on a printing head of a recording device or recording paper. When it is large, the color- 
ing matter tends to be prectprtated from the resin partkdes to fonn a precipitate in the ink, inducing the ck)gging of the 
printing head. 

40 [0053] The ink for ink jet recording of the invention may contain, for adjusting the color tone of the ink, other coloring 
matters, and known dyes or pigments treated in the form of an emulsion or a fine dispersion so as not to impair ink char- 
acteristics. 

[0054] The anraunts of the cotored resin fine particles in the ink are between 1 and 70% by weight preferably 
between 5 and 50% by weight 

45 [0055] The ink of the invention can contain a water-soluble organk: solvent, as required, for adjusting the wettabirity, 
the surface tension, the viscosity and the drying rate of the ink. 

[0056] Examples of the water-soluble organic solvent include polyhydric akx)hols such as ethylene glycol, diethyl- 
ene glycol, triethylene glycol, polyethylene glycol, propylene glycol, polypropylene glycol, 1,3-propanediol, glycerin and 
thioglycol; polyhydric akx>hol ethers such as ethylene glycol nnonoethyl ether, ethylene glycol monobutyl ether, diethyl- 

50 ene glycol monobutyl ether, dipropylene glycol monoethyl ether and triethylene glycol monomethyl ethen ketones such 
as acetone and methyl ethyl ketone; amides such as N,N-dimethytfonnamide, N,N-diethylfomiamide and N,N-dimethy- 
lacetamide; n'rtrogen-containing compounds such as 2-pyrrolidone, N-methyl-a-pyn-oiidone, N-vinyl-2-pyn'olidone and 
1,3-dimethyl-2-imidazolidinone; ethers such as tetrahydrofuran and dioxane; alcohols such as methanol, ethanol, 1- 
propanol, 2-propanol, 1 -butanol and 2-butanol; and glycerin. When the water-soluble organic solvent \s used, it is advis- 

55 able that the amount thereof is between 1 and 20% by weight based on the total amount of the ink. 

[0057] In order to improve the storage stabifity of the ink, ft is advisable to adjust a pH to between 7 and 10. Exam- 
ples of a pH adjuster include NaHCOs, Na2B407, alkanolamines such as ethanolamine, diethanolamine and trieth- 
anolamine, and alkali metal hydroxkles such as potassium hydroxide and lithium hydroxide. 
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[0058] The ink of the invention can contain, as required, various additives used so far. Examples of the additives 
include an ultraviolet absorber, an antioxidant, a dispersing agent, a dispersion stabilizer, a chelating agent, a water- 
soluble polymer, a masking agent, a rustproofing agent, an antiseptic, a viscosity modifier, a surfactant, a surface-ten- 
sk>n modifier, a pH acQustor, a specific resistance modifier, a near infrared absorber and a penetrant. 
5 [0059] The ink of the invention comprising the components can be used as the ink for ink jet recording system and 
also as ink for writing or marking instrument. It is excellent in the recording characteristics, the storage stability, the fix- 
ability to the recording medium, the vividness of the recorded image, the light resistance and the water resistance. 
[0060] Since the coloring matter used in the invention has the high solubility in the organk: solvent, it can also be 
used in soh/ent-type jet ink for textile printing or printing. 

10 

EXAMPLES 

[0061] The invention is illustrated more spedfk^ally by referring to the following Examples. However, the invention 
is not limited thereto. Incidentally, 'parts' in Examples are on the weight basis. 

15 

COLORING MATTER PRODUCTION EXAMPLE 1 

[0062] Coloring matter No. 31 in Table 1 was produced by the following process. 

[0063] 2-Amino-4,5-dicyanoimidazole (5.3 parts) was added to 1 06 parts of water and 1 5 parts of 35% hydrochloric 
20 acid, and the solution was cooled to 1 0°C or less. Subsequently, a solution comprising 3 parts of sodium nitrite and 7 
parts of water was added thereto dropwise at lO^C or less, and the mixture was stin-ed for 2 hours. Sulfamk: acid (2.4 
parts) was added thereto to form a diazo solution. Separately. 1 7 parts of a compound represented by the following for- 
mula (a) were added to 45 parts of methanol, and the mixture was cooled to 1 0*^0. To this mixture was added the diazo 
solution, and the resulting solution was stirred for 2 hours. After the completion of the reaction, the reaction solution was 
25 adjusted to a weak acidity with an NaOH aqueous solution. The precipitate was filtered, washed, and dried to obtain 
21 .9 parts of a compound (b). Then, 20 parts of the resulting compound (b), 5.2 parts of potassium cartsonate and 0.6 
part of Kl were added to 60 parts of N,N-dimethyl-2-imidazolidinone (at)breviated as DM1), and the mixture was heated 
to BO^C. To this was added dropwise 44 parts of 2-ethylhexyl t>romide, and the mixture was heated to 120^0, and stirred 
for 2 hours. The reaction mixture was cooled to room temperature, and discharged in 150 parts of k:e water. The result- 
30 ing mixture was extracted with toluene, and subjected to column purification to obtain 15 parts of coloring matter No. 31. 



35 



40 



45 




50 [0064] The spectral characteristks and the elemental analysis values of the compound in toluene are shown t)elow. 
Further, the connpound was dissolved in toluene at a ratio of 40% or more, showing a high solubility. 

Maximum ak)sorption wavelength (Xnriax) = 520 nm 
Gram absorptibtty coeff knent = 8.0 x 1 0^ ml/g • cm 

55 
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Elemental analysis (C4iH6eN80) 




C 


H 


N 


calculated (%) 


71.68 


9.68 


16.31 


found (%) 


71.51 


9.78 


16.34 



COLORING MATTER PRODUCTION EXAMPLE 2 

[0065] Coloring matter No. 41 in Table 1 was produced by the following process. 

[0066] Twenty parts of the compound (b), 5.2 parts of potassium carbonate and 0.6 part of Kl were added to 60 
15 parts of DM I, and the mixture was heated to 60**C. To this was added dropwise 30 parts of tert-butyl chloroacetate, and 
the mixture was heated at eO'^C, and stinted for 1 hour. The reaction mixture was cooled to room temperature, and dis- 
charged in 150 parts of ice water. The resulting mixture was extracted with toluene, and subjected to column purification 
to obtain 14 parts of coloring matter No. 41 . 

[0067] The spectral characteristics and the elemental analysis values of the compound in toluene are shown below. 
20 Further, the compound was dissolved in toluene at a ratio of 40% or more, showing a high solubility. 

Maximum atxsorption wavelength (Amax) = 525 nm 
Gram absorptibity coefficient = 7.5 x 1 0^ ml/g • cm 



Elemental analysis (CsgHgoNsOg) 




C 


H 


N 


calculated (%) 


67.99 


8.78 


16.26 


found (%) 


67.91 


8.71 


16.38 



EXAMPLE 1 

35 

Production example of colored resin fine particles and a dispersion (A) thereof 

[0068] An autoclave fitted with a themiometer and a stinrer was charged with 1 80 parts of dimethyl terephthalate, 
10 parts of perrtasodium suHbisophthalic acid dimethyl ester, 130 parts of ethylene glycol, 25 parts of tricyclodecaned- 
40 imethanol and 0.1 part of tetrabutoxytitanate, and the mixture was heated at 1 80 to 220''C for approximately 3 hours for 
transesterifjcation. Subsequently, the reaction mixture was heated to 240*C, the pressure in the autoclave was then 
lowered slowly to 10 mmHg, and the reaction was continued for 1 hour. The pressure in the autoclave was returned to 
atmospheric pressure to obtain a copolyester resin. 

[0069] Then, 100 parts of the resulting polyester resin, 150 parts of methyl ethyl ketone, 150 parts of tetrahydro- 
45 furan and 1 0 parts of the coloring matter for ink jet recording incficated at No. 1 in Table 1 were mixed. Thereafter, 600 
parts of detonized water was added thereto, and these were further mixed. This mixture was filtered through a 0.8- 
micron membrane filter, and heated to distill off the solvent. After cooling, deionized water was added to adjust the solid 
content to 20% by weight Thus, a dispersion (A) of colored resin fine particles was obtained. The resin fine particles 
dispersed in the dispersion were fine partkdes dt the resin colored in magenta tint, having an average partk;le diameter 
50 of 0.2 \m. 

Evaluation of chanacteristk:s: 

[0070] Glycerin and deionized water were added to the dispersion of the colored resin fine particles to obtain aque- 
55 ous ink having a solid content of 15% by weight 

[0071] This aqueous ink was charged into an ink cartridge for a piezo-type ink jet printer, and printing and image 
recording were conducted with this printer. The tests were conducted with respect to the following items. The results 
are shown in Table 2. 
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[0072] The evaluation standards of the test itenns are described below. 
(A) Evaluation of an ennulsion: 
5 [0073] The condition of the emulsion in production of the emulsion ink was visually evaluated. 
Evaluation standard: 
[0074] 

10 



20 



The condition of the emulsion is good. 

A floating matter is slightly observed, which is not actu- 
ally problematic though. 

Gelation is slightly observed, which seems likely to be 
problematic. 

The condition of the emulston is bad, and it is problem- 
atic as ink. 



® 
o 



(B) Evaluation of an image: 
25 [0075] An image was formed on plain paper, and a blotted condition was visually evaluated. 
Evaluation standard: 
[0076] 

30 



No blotting is observed. 

Blotting is observed without any influence on an image. 
Blotting is notably observed. 



© 

o 

X 



40 



(C) Evaluatk>n of an image recording density: 

[0077] The plain paper having the recorded image was measured for the recording density (OD value) using a 
reflection densitometer (manufactured by Macbeth) to evaluate the nmage recording density. 

Evaluation standard: 



[0078] 



The OD value is 1 .1 or more. © 

The OD value is 1.0 to less than 1.1. Q 

The OD value is 0.8 to less than 1 .0 a 

The OD value is less than 0.8. X 



17 



EP1 055 712 A2 

(D) Evaluation of a water resistance: 

[0079] With respect to the printed portion of the plain paper having the recorded image for test, the printing density 
(OD value) before dipping in water or after dipping in water and air-drying was measured with a reflection densitometer. 
5 The water resistance was evaluated upon comparing OD^. 

OD ^ = (OD value after dipping in water and air-drying)/ (OD value before dipping in water) x 1 00 

Evaluation standard: 

10 

[0080] 



20 



OD^ is 90 to 100%. 


@@ 


OD^ is 80 to less than 90%. 


© 


ODi is 70 to less than 80%. 


O 


ODi is 50 to less than 70%. 


A 


OD^ is less than 50%. 


X 



(E) Evaluation of a light resistance: 

25 

[0081 ] A printing density (OD value) before inBdiation or after 1 00 hours of imadiation was measured using a xenon 
fadeometer (manufectured by Suga Shikenki), and the light resistance was evaluated upon comparing OD2. 

OD2 = (OD value after inadiation) / (OD value before irradiation) x 100 

30 

Evaluation standard: 
[0082] 

35 



OD2 is 90 to 100%. 


® ® 


OD2 is 80 to less than 90%. 


® 


OD2 is 70 to less than 80%. 




OD2 is 50 to less than 70%. 


A 


OD2 is less than 50%. 


X 



45 

(F) Evaluation of a storage stability of ink: 

[0083] In order to evaluate the initial storage stability of aqueous ink (storage at 40*" for 1 month) and the long-term 
storage stability thereof (storage at 40^ for 3 months), the conditfons of the aqueous ink after these storages were vis- 
50 ually observed. Further, the recording was conducted continuously with the printer for a long period of time, and the 
clogging was observed. 



55 
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(F-1) Conditions after storage of the ink: 
Evaluation standard: 
5 [0084] 



10 



No problem witfiout any precipitate or any floating matter. Q 
A floating matter is slightly observed. a 
Problematic with a predprtate and a floating matter observed. X 



15 (F-2) Clogging: 

Evaluation standard: 
[0085] 

20 



25 



Normal O 
Negligible level at the present stage a 
Abnormal X 



EXAMPLE 2 

30 

Production example of a dispersion (B) of colored resin fine partides 



[0086] An autoclave fitted with a thermometer and a stin^r was charged with 150 parts of dimethyl terephthalate, 
50 parts of dimethyl isophthalate, 5 parts of pentasodium sutfoisophthalic acid dimethyl ester, 150 parts of ethylene gly- 

35 cot, 250 parts of neopentyt glycol and 0.1 part of tetrabutoxytitanate, and the mixture was heated at 1 80 to 220^0 for 
approximately 3 hours for transesterification. Sut>sequently, the reaction mixture was heated to 240°C, the pressure in 
the autoclave was then towered slowly to 10 mmHg, and the reaction was continued for 1 hour The pressure in the 
autoclave was returned to atmospheric pressure to obtain a copolyester resin. Then, 100 parts of the resulting polyester 
resin, 150 parts of methyl ethyl ketone, 150 parts of tetrahydrofuran and 1 0 parts of the coloring matter for Inkjet record- 

40 ing indk:ated at No. 2 in Tat>le 1 were mixed. Thereafter, 600 parts of deionized water was added thereto, and these 
were further mixed. This mixture was filtered through a 0.8-mk:ron membrane filter, and heated to distill off the solvent. 
After cooring, deionized water was added to adjust the solid content to 20% by weight. Thus, a dispersion (B) of colored 
resin fine partides was obtained. The resin fine partKles dispersed in the dispersion were fine partk:les of the resin 
colored in magenta tint, having an average partk:te diameter 0.3 |im. 

45 [0087] Glycerin and deionized water were added to the dispersion of the colored resin fine partides to obtain aque- 
ous ink having a solid content of 15% by weight The ink characteristics were evaluated as in Example 1 , and the results 
are shown in Table 2. 

EXAMPLES 3 to 20 

50 

[0088] Ink was produced by the process of Example 1 or 2 using the coloring matters for ink jet recording shown in 
Table 1 , and the ink characteristics were evaluated. The results are shown in Table 2. Incidentally, "Ink production proc- 
ess' in Table 2 refers to the process of Example 1 or 2. 

[0089] All the aqueous inks using the cok>ring matters for ink jet recording of the invention were especially excellent 
55 in the water resistance and also excellent in the long-temi storage stability. Further, the recorded image was good with- 
out blotting, and excellent in the light resistance. 
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EXAMPLE 21 

Production example of a dispersion (C) of colored resin fine particles 

5 [0090] A reaction vessel fitted with a thermometer, a stirrer, a reflux condenser, a dropping unit and a nitrogen intro- 
duction tube was charged with 900 parts of deionized water, and fully purged with nitrogen. After the reaction vessel 
was heated to 70^C, 2 parts of potassium persulfate was charged therein. Subsequently, a mixture comprising 53 parts 
of styrene, 59 parts of butyl acrylate, 48 parts of glyddyl methacrylate and 0.16 part of tert-dodecylmercaptan was 
gradually added dropwise to 70 parts of deionized water of the dropping unit and 1.0 part of sodium laurylsulfate in the 

10 reaction vessel over 2 hours. After the completion of the dropwise addition, the mixture was aged for 2 hours. Then, an 
aqueous solution comprising 2 parts of ammonium persulfate and 20 parts of deionized water was added to the reac- 
tion vessel. A mixture comprising 298 parts of styrene, 297 parts of butyl acrylate, 29 parts of methacrylic acid, 1 0 parts 
of ethylene glycol dimethacrylate and 0.65 part of tert-dodecylmercaptan was added dropwise to 300 parts of deionized 
water of the dropping unit, 2 parts of sodium laurylsulfate and 1 6 parts of acrylamide in the reaction vessel over 3 hours. 

75 After the completion of the dropwise addition, the mixture was aged for 3 hours. After the mixture was cooled to room 
temperature, deionized water and aqueous ammonia were charged to obtain an aqueous acrylic resin. 
[0091] One hundred parts of the resulting aqueous acrylic resin, 150 parts of methyl ethyl ketone, 150 parts of tet- 
rahydrofuran and 1 0 parts of the coloring matter for ink jet recording Indicated at No. 1 in Table 1 were mixed. Then, 600 
parts of deionized water were added thereto, and these were further mixed. This mixture was filtered through a 0.8- 

20 micron membrane filter, and heated to distill off the solvent. After cooling, deionized water was added to adjust the solid 
content to 20% by vveight. Thus, a dispersion (C) of cok>red resin fine particles was obtained. The resin fine particles 
dispersed in the dispersion were fine partcles of the resin colored in magenta tint, having an average particle diameter 
of 0.1 |im. 

[0092] Glycerin and deionized water were added to the dispersion of the colored resin fine particles to obtain aque- 
25 ous ink having a solid content of 15% by weight The ink characteristk:s were evaluated as in Example 1 , and the results 
are shown in Table 2. 

EXAMPLES 22 to 37 

30 [0093] Inks were produced by the process of Example 1. 2 or 21 using the coloring matters for ink jet recording 
shown in Table 1, and the ink characteristk:s were evaluated. The results are shown in Table 2. Incidentally, "Ink pro- 
duction process" in Table 2 refers to the process of Example 1 , 2 or 21 . 

[0094] All the aqueous inks using the coloring matters for Inkjet recording of the invention were especially excellent 
in the water resistance and also excellent in the long-temri storage stability. Further, the recorded image was good with- 
35 out blotting, and excellent in the light resistance. 

[0095] Next, in order to evaluate the characteristics of the coloring matter at a high concentration, high-density ink 
was produced by increasing the addition amount of the coloring matter, and then evaluated. 

EXAMPLE 38 

40 

Production example of a dispersk)n (D) of colored resin fine particles 

[0096] One hundred parts of the polyester resin obtained in Example 1 , 150 parts of methyl ethyl ketone, 1 50 parts 
of tetrahydrofuran and 40 parts of the coloring matter for ink jet recording indk»ted at No. 1 in Table 1 were mixed. Fur- 

45 ther, 600 parts of deionb^ed water was added thereto, and they were further mixed. Since the cobring matter exceeded 
the solubility in solvent, this was not completely dissolved, and partially remained. This mixture was filtered through a 
0.8-micron membrane fitter, and heated to distill off the solvent. After cooling, deionized water was added to adjust the 
solid content to 20% k)y waght. Thus, a dispersion of colored resin fine particles was obtained. The resin fine particles 
dispersed in the dispersion were fine partk:les of the resin colored in magenta tint, having an average particle diameter 

so of 0.3 ^m. Glycerin and deionized water were added to the dispersion of the colored resin fine particles to obtain aque- 
ous ink having a solid content of 15% by weight The ink characteristics were evaluated as in Example 1 , and the results 
are shown in Table Z 

EXAMPLE 39 

55 

Production example of a dispersion (E) of colored resin fine particles 

[0097] One hundred parts of the polyester resin obtained in Example 2, 150 parts of methyl ethyl ketone, 150 parts 
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of tetrahydrofuran and 40 parts of the coloring matter for ink jet recording indicated at No. 31 in Table 1 were mixed. 
Further, 600 parts of deionized water were added thereto, and they were further mixed. The coloring matter was com- 
pletely dissolved because of the high solubility in the solvent This mixture was filtered through a 0.8HmicrDn membrane 
filter, and heated to distiti off the solvent. After cooling, deionized water was added to adjust the solid content to 20% by 
5 weight Thus, a dispersion of colored resin fine particles was obtained. The resin fine particles dispersed in the disper- 
sion were fine particles of the resin colored in magenta tint, having an average particle diameter of 0.1 ^im. 
Glycerin and deionized water were added to the dispersion of the colored resin fine particles to obtain aqueous inl< hav- 
ing a solid content of 1 5% by weight. The ink characteristics were evaluated as in EExample 1 . and the results are shown 
in Table 2. 

10 

EXAMPLE 40 

Production example of a dispersion (F) of colored resin fine particles 

15 [0098] One hundred parts of the acrylk: resin obtained in Example 21 , 150 parts of methyl ethyl ketone, 150 parts 
of tetrahydrofuran and 40 parts of the coloring nriatter for ink jet recording indicated at No. 31 in Table 1 were mixed. 
Further, 600 parts of deionized water were added thereto, and they were further mixed. The cotoring matter was com- 
pletely dissolved because of the high solubility in the solvent The mixture was filtered through a 0.8-mk:ron membrane 
filter, and heated to distill off the solvent. After cooling, dek>nized water was added to adjust the solid content to 20% by 

20 weight Thus, a dispersion (F) of colored resin fine partk:les was obtained. The resin fine partk:les dispersed in the dis- 
persion were fine particles of the resin colored in magenta tint, having an average particle diameter of 0.1 ^im. 
[0099] Glycerin and deionized water were added to the dispersion of the colored resin fine particles to obtain aque- 
ous ink having a solid content of 1 5% by weight The ink characteristics were evaluated as in Example 1 , and the results 
are shown in Table 2. 

25 

EXAMPLES 41 to 50 

[0100] Inks were produced by the process of Example 38, 39 or 40 using the coloring matters for ink jet recording 
shown in Table 1, and the ink characteristics were evaluated. The results are shown in Table 2. Incidentally, 'Ink pro- 

30 duction process" in Table 2 refers to the process of Example 38, 39 or 40. 

[0101] The coloring matter of the invention exhibits the high compatibility with the resin and the solvent The higher 
the compatibilrty, the ink that gives the recorded image having the higher density can be produced. With respect to the 
increase in the concentration of the coloring matter in ink, the aqueous ink using the coloring matter for Inkjet recording 
of the invention, especially the aqueous ink using the coloring matter having plural substituents with the large carbon 

35 numt)er had the high solubility of the coloring matter in the resin or the solvent. Accordingly, rt was easy to add the large 
amount of the coloring matter, and gelation or fbnnation of a precipitate was scarcely observed in the emuls'ification 
step. Thus, the ink was excellent. Further, the recorded image was good without t>lotting, and excellent in the water 
resistance and the fight resistance in particular. 

40 COMPARATIVE EXAMPLE 1 

[0102] Ink was produced as in Example 1 using C. L Disperse Red 90 (Z1 in Table 2). Since the solubility of the 
coloring matter was low, an insoluble matter was observed. The ink was passed through the filter to remove the insol- 
ubie matter, and the characteristics thereof were then evaluated as in Example 1 . Consequentiy, as shown in Table 2, 
45 the coloring matter was quite worse than the cotoring matters for ink jet recording of the Inventton. 

COMPARATIVE EXAMPLE 2 

[0103] Ink was produced as in Example 1 using the following coloring nnatter Z2. Since the solubility of the cotoring 
50 matter was low, an insoluble matter was observed. The ink was passed through the fi Iter to remove the insoluble matter, 
and the characteristics thereof were then evaluated as in Example 1 . 
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[0104] Consequently; as shown in Table 2, the coloring matter was quite worse than the coloring matters for ink jet 
15 recording of the invention. 

COMFWRATIVE EXAMPLE 3 

[0105] Ink was produced as in Example 1 using the following coloring matter Z3. Since the coloring matter was 
20 water-soluble, it was completely dissolved. The ink was passed through the filter to remove the insoluble matter, and 
the characteristics thereof were then evaluated as in Example 1 . 
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35 [0106] Consequently, as shown in Table 2, the coloring matter was quite worse than the coloring matters for ink jet 
recording of the invention. 

COMPARATIVE EXAMPLE 4 

40 [0107] Ink was produced as in Example 1 using the following coloring matter Z4. Since the solubility of the coloring 
matter was low, an insoluble matter was observed. The ink was passed through the fitter to remove the insoluble matter, 
and the characteristks thereof were then evaluated as in Example 1 . 




Z4 



55 

[0108] Consequently, as shown in Table 2, the coloring matter was quite worse than the coloring matters for ink jet 
recorcGng of the invenfion. 
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Claims 

1 . A water-insoluble coloring matter represented by fomiula (1 ) 




wherein 

represents an alkyt group having a total carbon number of 4 or more, an aryl group, an aralkyi group or an 
alkenyl group, 

R2 represents a hydrogen atom, a halogen atom or an alkyi group, 

R3 represents an alkyl group, an alkoxy group, -COORe, -CONRyRa, - NHSO2R9 or -NHCOR-io in which R© 
represents an alkyl group or an aryl group, R7 and Rg, independently from each other, represent a hydrogen 
atom, an alkyl group or an aryl group, provided R7 and R3 are not hydrogen atoms at the same time, Rg repre- 
sents an alkyl group or an aryl group, and Rto represents an alkyl group, an alkoxy group, an aryl group or an 
aryloxy group, and 

R4 and R5, independently from each other, represent an alkyl group, an aryl group, an alkenyl group or an 
aralkyi group, and these groups may be substituted with an organic group. 

2. The coloring matter as claimed in claim 1 , wherein in formula (1), at least one of R^, R4 and R5, is an alkyl group 
having a total carbon number of 6 or more or an alkenyl group having a total carbon number of 6 or more, and these 
groups may be substituted with an organic group. 

3. Aqueous ink for ink jet recording which contains at least a water-insoluble coloring matter, water and a resin as 
main components and which takes the fomn of an emulsion, the coloring matter being at least one of compounds 
represented by fonnula (1 ) 




wherein 

R^ represents an alkyl group having a total carbon number of 4 or more, an aryl group, an aralkyi group or an 
alkenyl group, 

R2 represents a hydrogen atom, a hak)gen atom or an alkyl group, 

R3 represents an alkyt group, an alkoxy group, -COORe, -CONRyRg, - NHSO2R9 or -NHCORiq in whk:h Re 
represents an alkyl group or an aryl group, Ry and Rg, independently from each other, represent a hydrogen 
atom, an alkyl group or an aryl group, provided R7 and Rg are not hydrogen atoms at the same time, Rg repre- 
sents an alkyl group or an aryl group, and R^q represents an alkyl group, an alkoxy group, an aryl group or an 
aryloxy group, and 

R4 and R5, independently from each other, represent an alkyl group, an aryl group, an alkenyl group or an 
aralkyi group, and these groups may be substituted with an organic group. 

4. Resin fine partkdes colored with a coloring matter represented by formula (1 ) 
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represents an alkyi group having a total carbon number of 4 or more, an aryl group, an aralkyi group or an 
15 alkenyl group, 

R2 represents a hydrogen atom, a halogen atom or an alkyt group, 

Ra represents an alkyt group, an alkoxy group, <X>ORe, -CONRyRe, - NHSO2R9 or -NHCOR^q which Re 
represents an alkyI group or an aryl group, R7 and Hq, Independently from each other, represent a hydrogen 
atom, an alkyI group or an aryl group, provided R7 and R3 are not hydrogen atoms at the same time, Rg repre- 
20 sents an alkyI group or an aryl group, and R^q represents an alkyI group, an alkoxy group, an aryl group or an 

arytoxy group, and 

R4 and R5, independently from each other, represent an aikyi group, an aryl group, an alkenyl group or an 
aralkyi group, and these groups may be substituted with an organic group. 

£5 5. A dispersion obtained by dispersing in an aqueous medium resin fine particles colored with a coloring matter rep- 
resented by formula (1) 




Ri represents an alkyI group having a total carbon number of 4 or more, an aryl group, an aralkyi group or an 
40 alkenyl group, 

R2 represents a hydrogen atom, a halogen atom or an alkyI group, 

R3 represents an alkyt group, an alkoxy group, -COORg, -CONR7R3, - NHSO2R9 or -NHCORiq in whfch R© 
represents an alkyt group or an aryl group, Ry and Ra, independently from each other, represent a hydrogen 
atom, an alkyI group or an aryl group, provkled Hj and Rg are not hydrogen atoms at the same tm\e, R9 repre- 
45 sents an alkyt group or an aryl group, and R^q represents an alkyt ^oup, an alkoxy group, an aryl group or an 

arytoxy group, and 

R4 and R5, independently from each other, represent an alkyI group, an aryl group, an alkenyl group or an 
aralkyi group, and these groups may be suk)stituted with an organic group. 
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